Albuminuria has been proven to be associated with cardiovascular (CV) events in specific patient populations, but also in the general population. This study aimed to investigate whether the efficacy of blood pressure-lowering agents in preventing CV events depends on baseline urinary albumin excretion (UAE) and, if so, whether this holds true for blood pressure-lowering agents in general, or is limited to agents that interfere in the renin-angiotensin system.
• Albuminuria has been proven to be associated with cardiovascular morbidity and mortality. • Such an association has been found not only in subjects with diabetes and hypertension, but also in the general population. • It could therefore be expected that especially subjects with higher albuminuria levels may benefit from blood pressure-lowering agents to improve their cardiovascular outcome.
WHAT THIS STUDY ADDS
• This study indicates that the efficacy of blood pressure-lowering agents to prevent cardiovascular events is dependent of the level of albuminuria before start of such treatment. • The higher baseline albuminuria, the better the relative and absolute risk reduction for cardiovascular events with blood pressure-lowering drugs. • The data also suggest a possible better cardiovascular protective effect of renin-angiotensin intervening agents compared with other blood pressure-lowering agents.
Introduction
Blood pressure-lowering agents are prescribed to lower the cardiovascular (CV) event rate. Ideally, these agents should be prescribed preferentially to those subjects at increased CV risk [1] [2] [3] [4] . Risk prediction models have been developed to estimate the CV risk of an individual, such as the Framingham Risk Score and the SCORE Risk Model. These prediction models take into account various risk factors for CV disease, as well as signs of atherosclerosisrelated end organ damage. In general, these risk prediction models do not contain urinary albumin excretion (UAE) [5] . In various cross-sectional studies it has been found that albuminuria is associated with CV risk factors such as age, gender, blood pressure, cholesterol, glucose, body mass index (BMI) and smoking [6] [7] [8] [9] [10] [11] [12] [13] . Prospective studies have shown that higher albuminuria levels predict worse CV outcome, even independent of the above-mentioned risk factors. Such observations were done not only in subjects with diabetes and hypertension, but also in the general population [14] [15] [16] [17] [18] [19] [20] . It is therefore tempting to hypothesize that especially subjects with higher albuminuria levels may benefit from blood pressure-lowering agents to improve their CV outcome [21] .
We recently completed the PREVEND IT Study, a prospective study in which subjects were randomized to placebo or the angiotensin converting enzyme inhibitor (ACEi) fosinopril [22] . To be eligible subjects had to have albuminuria >15 mg day -1 and normal blood pressure and cholesterol, as defined by prevailing guidelines for general practitioners at the start of the study in 1998. In these subjects, apparently at low CV risk, the ACEi lowered the incidence of CV events. In subjects with higher baseline albuminuria the absolute risk reduction with ACE inhibition was greater. Of more interest was the observation that also the relative risk (RR) reduction with the ACEi was found to be dependent on baseline albuminuria: the higher baseline albuminuria, the greater the RR reduction [22] . Since the PREVEND IT study is placebo controlled, it is impossible to ascertain whether the reduction in CV event rate is due to an ACEi-specific effect, or merely due to the blood pressure-lowering effect of this drug class. Furthermore, participants in the PREVEND IT study were only included with persistent albuminuria and therefore it was not formally tested whether the RR reduction with active therapy was significantly greater in subjects with high vs. low albuminuria levels.
To provide answers to these issues we decided to analyse data obtained in a community-based prospective cohort study, investigating whether the efficacy of blood pressure-lowering agents to lower the CV event rate is dependent on baseline albuminuria. Second, if such an effect is to be found, to study whether this effect is specific for agents that interfere with the renin-angiotensin system [ACE/angiotensin-II receptor blocker (ARBs)] or can also be observed with other classes of blood pressurelowering drugs.
Methods

Study design and population
This analysis uses data of the PREVEND study, a prospective observational cohort study designed to investigate the impact of albuminuria on the development of renal and CV diseases in the general population. The design of the PREVEND study has been described in detail elsewhere [13, 23] , and can be found on http://www.PREVEND.org. In summary, participating subjects were selected in 1997 from 40 856 individuals from the general population. A cohort aged 28-75 years, enriched for higher levels of albuminuria, was drawn from these individuals. A total of 8592 subjects gave written informed consent and were included in the baseline screening that took place between 1997 and 1998. The PREVEND study has been approved by the local medical ethics committee and was conducted in accordance with the guidelines of the Declaration of Helsinki.
For the present analyses those individuals were included who had detailed pharmacy records on drug use available, who were at the date of the baseline screening hypertensive [defined as systolic blood pressure (SBP) Ն140 and/or diastolic blood pressure (DBP) Ն90 mmHg [4] ], without a CV disease history and not using blood pressure-lowering agents ( Figure 1 ). For the remaining subjects, it was evaluated whether they did or did not start using blood pressure-lowering drugs during study follow-up ('non-users' and 'starters' , respectively) ( Figure 1 ). In both groups the incidence of CV events was studied during follow-up. Of note, subjects that started using blood pressure-lowering drugs after a CV event took place were classified as 'non-users' , since these subjects had not been exposed to blood pressure-lowering drugs before the event occurred.
Measurements and definitions
The baseline screening procedure consisted of a physical examination and a questionnaire on demographics and medical history. During the physical examination, weight, height and blood pressure were measured. BMI was calculated as weight (kg) divided by the square of height (m 2 ). SBP and DBP were measured on two occasions in supine position on the right arm every minute for 10 min, with an automatic Dinamap XL model 9300 series monitor (Johnson-Johnson Medical Inc., Tampa, FL, USA). Blood pressure was calculated as the mean of the last two measurements at both occasions. Mean arterial pressure (MAP) was assessed as one-third of the SBP and two-thirds of the DBP. Additionally, fasting blood was drawn for the determination of total cholesterol, glucose and serum creatinine levels. Furthermore, for the measurement of albuminuria two 24-h urine samples were collected after thorough oral and written instructions on how to perform urine collection.
Plasma total cholesterol, plasma glucose and serum creatinine were determined by Kodak Ectachem dry chemistry (Eastman Kodak, Rochester, NY, USA), an automatic enzymatic method. Serum creatinine was measured by photometric determination with the Jaffe method without deproteinization (Merck kgaA, Darmstadt, Germany). Glomerular filtration rate (eGFR) was estimated using the Modification of Diet in Renal Disease (MDRD) formula. Urine albumin concentration (UAC) was determined by nephelometry (Dade Behring Diagnostic, Marburg, Germany). Albuminuria is given as the mean UAE in the two 24-h urine collections (UAE in mg day -1 ).
Information on drug use
Data on drug use was obtained from the Inter-Action Data-Base (IADB), which comprises pharmacy-dispensing data of community pharmacists located in the Netherlands [24] . These pharmacies provide the IADB database a complete listing of patient-specific dispensed drugs [25] . The pharmacy data contain information about patientspecific drugs dispensed, e.g. the name of a drug, the Anatomical Therapeutical Chemical (ATC) classification, the date of prescription, the number of days for which a drug was prescribed, and the number of dispensed defined daily doses (DDDs). DDDs for blood pressure-lowering drugs have been defined by the World Health Organization, with units intended to represent dosages with approximately similar efficacy. For example, enalapril 20 mg od has been defined in 1 DDD, as is amlodipine 10 mg od and metoprolol SR 100 mg od [26] . Correcting for dispensed DDDs in regression analysis allows among others for comparison of efficacy between drugs within a class and between classes.
Blood pressure-lowering drug use was defined as at least one prescription of antihypertensives (ATC = 'C02'), diuretics (ATC = 'C03'), b-blockers (ATC = 'C07'), calciumchannel blockers (ATC = 'C08') or ACEi/ARBs (ATC = 'C09'). Information on drug use was available from at least half a year before the baseline screening until date of death or end of follow-up.
Outcome definitions
The primary outcome variable 'cardiovascular events' was defined as a composite end-point consisting of the incidence of CV morbidity or mortality during follow-up. Follow-up time was defined as the period from the date of urine collection of the participant to the date of first CV event, last contact (census) date or 31 December 2005. In case a person had moved to an unknown destination, the date on which the person was removed from the municipal registry was used as census date. Data on CV morbidity was obtained from PRISMANT, the Dutch national registry of hospital discharge diagnoses [27] . Causes of death were obtained from the Dutch Central Bureau of Statistics [28] . All data were coded according to the International Classification of Diseases (ICD), 9th revision and the classification of interventions. For this study, CV events were defined according the Major Adverse Cardiovascular Events (MACE) criteria as acute myocardial infarction (ICD-code 410), acute and subacute ischaemic heart disease (ICD-code 411), subarachnoid haemorrhage (ICD-code 430), intracerebral haemorrhage (ICD-code 431), other intracranial haemorrhage (ICD-code 432), occlusion or stenosis of the precerebral (ICD-code 433) or cerebral arteries (ICD-code 434), coronary artery bypass grafting or percutaneous transluminal angioplasty, and other vascular interventions such as percutaneous transluminal angioplasty or bypass grafting of aorta peripheral vessels.
Statistical analyses
Baseline characteristics are reported as mean and SD for continuous variables and as a percentage for categorical variables. Differences in characteristics between starters on blood pressure-lowering drugs and non-users were tested for continuous variables by Student's t-test, for categorical variables by a c 2 test, and for variables with skewed distribution by a Mann-Whitney test. 
Figure 1
Study-population selection. BP, Blood pressure; CV, cardiovascular disease; BPLD, blood pressure-lowering drugs
In our observational analysis, the effect was compared of starting blood pressure-lowering drugs vs. no use concerning the incidence of the composite end-point of CV morbidity and mortality. A crude RR was calculated for subjects who started blood pressure-lowering drugs during follow-up for the incidence of the composite end-point using a univariate Cox regression model and with subjects not using blood pressure-lowering drugs as reference category. Multivariate Cox regression models were built to estimate a RR adjusted for baseline characteristics (age, sex, BMI, smoking, MAP, cholesterol, glucose, serum creatinine, eGFR, albuminuria, start of lipidlowering drugs and start of blood glucose-lowering drugs). Furthermore, propensity scores were applied in the regression models (next to other covariates) to account for differences in characteristics between the index group ('starters') and the reference group ('nonusers') [29, 30] . The propensity score for an individual can be used to reduce bias by indication in observational studies by means of weighing covariates associated with start of drugs. In our analyses, the estimated propensity score for blood pressure-lowering drug use was obtained from the fit of a logistic regression model including the following variables: age, sex, BMI, smoking, MAP, cholesterol, glucose, serum creatinine, eGFR, albuminuria, start of lipid-lowering drugs and start of blood glucoselowering drugs.
This study aimed at investigating the effect of blood pressure-lowering drugs in preventing CV events in relation to baseline albuminuria level. Cox proportional hazards regression analysis was used to assess such a possible interaction, crude as well as adjusted for covariates. For this purpose an interaction term was included,'start of blood pressure-lowering agent' times 'albuminuria level' . In case the interaction term contributed significantly to the model, it was decided that the efficacy of blood pressurelowering agents depends on baseline albuminuria and further analyses were to follow. In the first analysis, the threshold defining elevated albuminuria was set at a UAE level of 15 mg day -1 , consistent with previous work [22] . An additional analysis was performed in subjects with albuminuria Ն30 mg day -1 . Further analyses were conducted investigating first the effect of the level of drug exposure, and second the efficacy of ACEi/ARBs vs. non-ACEi/ARB agents in preventing CV events. For the analysis with respect to blood pressure-lowering drug exposure, patient-specific total number of prescribed DDDs was calculated and divided by total days of study follow-up from date of first screening until the date of a first event, or until the census date, or until 31 December 2005. Exposure is expressed as average number of DDDs per day (DDDs day -1 ).
All analyses were conducted using the statistical package SPSS 14.0 (SPSS Inc., Chicago, IL, USA). A P-value < 0.05 (two-tailed) was considered to be statistically significant.
Results
Baseline characteristics
Of the PREVEND cohort consisting of 8592 subjects, complete pharmacy data were available for 8296 participants (Figure 1 ). Subjects with normal blood pressure (<140/ 90 mmHg) and with a CV disease history were excluded (n = 6526). Out of the 1770 subjects with elevated blood pressure, 585 participants received at least one prescription of a blood pressure-lowering drug during the halfyear period before the baseline screening and were therefore excluded. Of the remaining 1185 subjects followed in this observational study, 765 started and 420 did not start using blood pressure-lowering drugs during follow-up ( Figure 1) .
The baseline characteristics of these latter two groups are reported in Table 1 . For this table subjects were divided into different groups based on albuminuria level (UAE) and whether or not they started use of blood pressurelowering drugs after the baseline screening. Those who started use of blood pressure-lowering drugs had significantly higher age and blood pressure, and more frequently started use of lipid-lowering and blood glucose-lowering drugs compared with the 'non-user' group, both in the normal (UAE < 15 mg day -1 ) and the elevated (UAE Ն15 mg day -1 ) albuminuria groups. Furthermore, in subjects with normal albuminuria the 'starter' group had significantly higher glucose levels, and in subjects with elevated albuminuria 'starters' had a lower eGFR.
Follow-up data
Total follow-up for this observational study until occurrence of a CV disease event, census date or until the end of the study period amounted to 8378 person-years, with a mean follow-up of 7.1 years (SD 1.6) per subject included. Table 2 shows the number of (first) CV events that occurred during follow-up, both with respect to the composite endpoint and as the individual components. As the current study was designed as a 'time-to-first-event' study, only first events are shown.The composite end-point of CV morbidity and mortality occurred in 122 (11.2%) subjects, with 42 (6.9%) in the normal albuminuria group (n = 611) and 80 (13.9%) in the elevated albuminuria group (n = 574). These data show that participants with elevated albuminuria have a higher risk of reaching the composite end-point compared with subjects without elevated albuminuria, with a crude RR of 2.03 [95% confidence interval (CI) 1.42, 2.90]. Figure 2 shows the results on the difference in absolute risk for the composite end-point for 'starters' on vs. 'nonusers' of blood pressure-lowering drugs. In the overall population, start of blood pressure-lowering drugs was associated with a difference in absolute risk for CV events of 0.7% vs. no use, which was not statistically significant (P = 0.80). For the subgroup of subjects with normoalbuminuria, comparable results were found with a difference in absolute risk of 0.6% (P = 0.87). In contrast, the higher baseline albuminuria, the more pronounced the absolute risk reduction for the composite end-point in 'starters' vs. 'non-users' of blood pressure-lowering drugs. In the subgroup of subjects with albuminuria Ն15 mg day -1 the absolute risk amounted 18.6% ('non-users') vs. 12.6% ('starters'), with a difference in absolute risk of 6.0% (P = 0.11), whereas in the subgroup of subjects with albuminuria Ն30 mg day -1 these figures were 24.6% and 12.0%, respectively (absolute difference 12.6%, P < 0.05). Table 3 shows the unadjusted and adjusted hazard ratios (HRs) for the composite CV end-point of subjects who started use of blood pressure-lowering drugs during follow-up with subjects who did not use such drugs as reference category. For the overall population a statistically nonsignificant difference in the composite end-point was found for subjects starting on blood pressure-lowering drugs compared with non-users (HR = 0.87; 95% CI 0.61, 1.26). After adjustment for baseline characteristics, this difference in risk increased and was statistically significant (HR = 0.54; 95% CI 0.36, 0.83, P < 0.01). Further adjustment also with propensity score left this unchanged (HR = 0.52; 95% CI 0.34, 0.80, P < 0.01).
A possible interaction between blood pressurelowering drug use and albuminuria on CV outcome was tested in the overall crude, as well as adjusted Cox proportional hazards models. The 'start of blood pressurelowering agent' times 'albuminuria level' interaction term was significantly associated with the outcome in all Albuminuria dependent effect of BP-lowering agents models (P < 0.05), indicating that the benefit of blood pressure-lowering drugs was greater in subjects with higher albuminuria levels. Cox proportional hazards regression analyses based on subgroups confirmed that the RR for CV events with blood pressure-lowering drug use depends on baseline albuminuria level with unadjusted HRs for all subjects being 0.87 (95% CI 0.61, 1.26, P = NS), for subjects with UAE < 15 mg day -1 0.87 (95% CI 0.48, 1.60, P = NS), for subjects with UAE = 15 mg day -1 0.58 (95% CI 0.36, 0.94, P < 0.05) and for subjects with UAE = 30 mg day -1 0.37 (95% CI 0.20, 0.68, P < 0.05). Table 3 shows that the results are essentially similar after adjustment for age, sex, baseline characteristics, start of lipid-lowering and blood glucose-lowering agents and propensity scores.These results are graphically depicted in Figure 3 . Table 4 provides data on only subjects starting blood pressure-lowering drugs during follow-up. It shows that subjects with higher baseline albuminuria had higher exposure to blood pressure-lowering drugs. The role of exposure to such drugs was investigated, showing that high exposure (average number of DDDs day -1 Ն 0.75) was associated with lower chance to reach the composite endpoint compared with low exposure (average number of DDDs day -1 < 0.75) ( Table 3 ). Since this may influence the results obtained, the RRs to reach the composite end-point denoted in Table 3 are in the final model also adjusted for level of exposure to blood pressure-lowering drugs.
The question whether agents that interfere with the renin-angiotensin system (ACEi/ARB) differ from other blood pressure-lowering drugs in their efficacy in preventing CV events is also addressed in Table 3 . It shows that subjects using only ACEi/ARB treatment had a HR of 0.63 to reach the composite end-point compared with those receiving non-ACEi/ARB treatment only. Whereas this difference is not statistically significant in the crude analysis, there is a trend towards statistical significance after adjustment for baseline characteristics, propensity score and level of exposure (P = 0.06). As found for the whole group of blood pressuring-lowering drugs, the effect of ACEi/ARB treatment turned out to be significantly dependent on baseline albuminuria (P < 0.05 for the interaction term 'start of ACEi/ARB' times 'albuminuria level'). Such an association was not found for non-ACEi/ARB treatment.
Discussion
Besides the finding that blood pressure-lowering agents are effective in ameliorating the CV outcome, our observational data show that in hypertensive subjects without a CV disease history the risk of reaching a CV event during follow-up is dependent on baseline albuminuria. The higher baseline albuminuria in such subjects, the higher the risk for CV disease. As expected, start of treatment with blood pressure-lowering drugs is associated with a decrease in CV risk, with absolute risk reduction being superior in subjects with higher baseline albuminuria and corresponding number needed to treat (NNT) to prevent one CV event of 153 vs. 17 for those subjects with UAE < 15 mg day -1 and UAE Ն mg day -1 respectively. For subjects with UAE < 30 mg day -1 and UAE Ն 30 mg day -1 NNTs were 111 and 8, respectively. More interesting, however, is our finding that the RR reduction for CV events with blood pressure-lowering agents is also dependent on baseline albuminuria.The higher baseline albuminuria, the better the RR reduction. Furthermore, the CV protective effect of ACEi/ARBs in subjects with higher albuminuria seems to be better than that of other blood pressurelowering agents. However, possible interindividual variation in responses to different types and doses of blood pressure-lowering agents could have influenced these results. Further research should be directed at blood pressure-lowering efficacy, correcting for these potential differences, before definite conclusions may be drawn.
How do these data compare with the literature? Several epidemiological studies have shown that albuminuria is a valuable risk marker for CV disease in various patient populations,such as diabetics and hypertensives,and even in the general population [14] [15] [16] [17] [18] [19] [20] . Numerous randomized controlled trials have shown that blood pressure-lowering agents improve CV outcome [31, 32] . Little is known, however, of a possible interaction between albuminuria and the cardioprotective efficacy of blood pressurelowering agents. As discussed in the Introduction, the PREVEND-IT study suggested that active treatment vs. 
Figure 2
Absolute risk for the incidence of the combined end-point of cardiovascular morbidity and cardiovascular death for subjects who started ('starters' , ()) and did not start ('non-users' , (ᮀ)) treatment with blood pressure-lowering drugs during follow-up. UAE, Urinary albumin excretion. N indicates the number of subjects in each group. Unadjusted P-values* calculated using a c 2 test. *P-values representing the significance level after follow-up correction are P = 0.47, P = 0.66, P < 0.05 and P < 0.05 for all subjects, and those subjects with UAE < 15 mg day -1 , UAE Ն 15 mg day -1 and UAE Ն 30 mg day -1 , respectively placebo resulted in more absolute and relative CV risk reduction compared with placebo in subjects with higher pretreatment albuminuria [22] . Subgroup analysis of the HOPE Study has provided similar results [33] . This study included subjects at high CV risk and randomized them to placebo or the ACEi ramipril. The RR reduction obtained with the ACEi was greater in subjects who were microalbuminuria positive compared with subjects who were microalbuminuria negative. However, both the PREVEND IT study and the HOPE trial involved post hoc analyses and their observations were not formally tested. This was why we performed the present analyses with a predefined question.Another study has since been published that relates to these findings.The PEACE trial found that the ACEi trandolapril did not improve survival in the overall study population of patients with stable coronary artery disease and preserved systolic function [34] . However, in the subgroup of patients with reduced renal function the use of trandolapril was associated with a significant reduction in total mortality, as well as in CV outcome. It thus appears that, besides higher albuminuria, another marker of chronic kidney damage, i.e. lower renal function, shows an interaction with the use of blood pressure-lowering agents on outcome.
All three above-mentioned controlled trials (PREVEND-IT, HOPE, PEACE) concerned studies that randomized patients to placebo or an ACEi. Thus, it cannot be ascertained whether the interaction between treatment effect and albuminuria is specific to ACEis, or is just the result of blood pressure lowering of these drugs per se. In this 
Figure 3
Hazard rates for the composite end-point of cardiovascular morbidity and cardiovascular mortality for subjects who started use of blood pressurelowering drugs vs. subjects who did not start use of such agents. respect, our findings are of interest, suggesting that indeed ACEi/ARBs are superior to non-ACEi/ARBs in improving CV outcome in subjects with higher levels of albuminuria. A similar suggestion has been made by Reddan et al., who found in subjects with an acute coronary syndrome an interaction between the effect of ACEis and glomerular filtration rate on 90-day mortality rate [35] .The lower renal function, the more protective ACE inhibition. In their analysis such an interaction was not found for other blood pressure-lowering drugs. What might be the mechanism of our findings? Albuminuria has been shown to be closely correlated with endothelial damage due to atherosclerosis [36, 37] . In subjects with higher levels of albuminuria it is to be expected that a medical intervention that inhibits the progressive process of atherosclerosis, such as blood pressure lowering, will effectively prevent CV events. In contrast, subjects with low levels of albuminuria supposedly have little atherosclerosis.It might well be that in these latter subjects CV events are predominantly atherothrombosis related. It is less expected that the incidence of such events can be ameliorated by blood pressure lowering. Unfortunately, our dataset does not allow an in-depth analysis of this hypothesis, since it does not contain information on the pathophysiological origin of the CV events registered during follow-up.
Our present study, together with the supporting data from literature, may have important consequences. They suggest that in a subject without elevated levels of albuminuria on average the absolute risk for a CV event is relatively low, and that prescription of blood pressurelowering drugs will hardly affect this absolute risk. In contrast, in hypertensive subjects with elevated levels of albuminuria the absolute risk for a CV event is high. Furthermore, it could be expected that in such patients the prescription of blood pressure-lowering agents, and especially ACEi/ARB, will result in significant relative, as well as absolute risk reduction.
A limitation of this study is its design. In contrast to randomized clinical trials (RCTs), observational studies are not the standard method to assess efficacy of medical intervention. Bias by indication and residual (unknown) confounding may play a role in observational studies. However, at the moment there are no RCTs designed to investigate prospectively the interaction between albuminuria levels and efficacy of blood pressure-lowering drugs. Furthermore, most RCTs have rigid inclusion and exclusion criteria that result in patient populations that are sometimes difficult to compare with broader groups of patients in real life. Therefore, results from clinical trial settings and a 'real-world' observational setting as in this study are of clinical relevance and should be regarded as additive to obtain a full picture of the effectiveness of blood pressure-lowering drugs [38] . To minimize the potential role of bias by indication a score was calculated for the propensity to be prescribed blood pressurelowering medication. Our models were adjusted for this propensity score, as recommended for observational studies investigating the efficacy of medical intervention [29, 30] . Nevertheless, given its observational design, this study should be regarded as hypothesis generating rather than as hypothesis testing. Prospective RCTs, with a priori defined subgroup analyses according to UAE level and with tailored sample size, are needed to verify our findings.
The level of exposure to blood pressure-lowering drugs is another theoretical limitation. We noticed that the higher the level of albuminuria, the greater the level of exposure to blood pressure-lowering drugs. Theoretically, this could explain the higher efficacy of such drugs in preventing CV events in subjects with elevated albuminuria. However, in case our analyses were limited to only subjects with high exposure, it was again shown that efficacy of blood pressure was dependent on albuminuria before start of treatment with adjusted HRs of 0.46 and 0.27 (both P < 0.01) for UAE Ն 15 mg day -1 and UAE Ն 30 mg day -1 , respectively. Furthermore, in subgroup analyses adjust- Table 4 Exposure to blood pressure-lowering drugs (at least one prescription*) ment was made not only for baseline characteristics and propensity score, but also for level of exposure. We therefore think that our findings are robust.
In conclusion, our study has indicated that the efficacy of blood pressure-lowering agents to prevent CV events is dependent of the level of albuminuria before start of such treatment. The higher baseline albuminuria, the better the relative and absolute risk reduction for CV events with these drugs.These data suggest also that the CV protective effect of ACEi/ARBs in subjects with higher albuminuria may be better than that of other blood pressure-lowering agents. We caution that this was an observational study, and that these conclusions should therefore be regarded as hypothesis generating, rather than hypothesis testing.
